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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance both heat 
dissipation characteristics and insulation 
characteristics of a heat dissipation board by molding 
a metal plate punched into a specified wiring pattern, 
while exposing the device mounting part thereof, 
integrally with a composite insulating material having 
high thermal conductivity. 

SOLUTION: A metal plate 1 punched into a wiring 
pattern is molded, while exposing the electronic 
device 3 mounting part thereof, integrally with a 
composite insulating material having high thermal 
conductivity. Since the wiring pattern is formed by 
punching the metal plate 1, the heat dissipation board 
has low wiring resistance and the heat generated 

from the mounted electronic device 3 is diffused through the metal plate 1 punched into a 
wiring pattern and then dissipated through the composite insulating material 2 having high 
thermal conductivity thus realizing excellent heat dissipation characteristics. Since the 
insulation layer is thick, excellent insulation characteristics can be ensured even when an 
external heat sink is employed while reducing the distributed capacitance between the 
patterns. According to the arrangement, both the heat dissipation characteristics and the 
insulation characteristics of a heat dissipation board can jg^gfp^V^\iLABLE COPY 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the heat dissipation substrate for electronic-parts loading with which it was constituted 
by the metal plate and the compound insulating material of high temperature conductivity which 
were pierced in the shape of [ predetermined ] a circuit pattern, and the compound insulating 
material of said high temperature conductivity carried out unification formation of said metal plate 
where [ of this metal plate ] an element-placement part is exposed at least. 

[Claim 2] The heat dissipation substrate for electronic-parts loading according to claim 1 which is in 
the condition of a metal plate in which the element-placement part was exposed at least, and really 
formed the compound insulating material in vertical both sides of said metal plate so that the cavity 
in which components receipt is possible might be constituted. 

[Claim 3] The heat dissipation substrate for electronic-parts loading according to claim 2 which 
really formed the compound insulating material so that a height might be arranged on a front face, 
while arranging to vertical both sides of said metal plate, where [ of a metal plate ] an element- 
placement part is exposed at least. 

[Claim 4] A metal plate is a high temperature substrate for electronic-parts loading according to 
claim 1 which bent at least to the part, performed processing or spinning while piercing in the shape 
of [ predetermined ] a circuit pattern, and was made to project rather than the flat surface of said 
metal plate. 

[Claim 5] The heat dissipation substrate for electronic-parts loading according to claim 1 which 
really formed the compound insulating material where some metal plates [ at least ] are exposed, and 
used said some of metal plates as the terminal. 

[Claim 6] A metal plate is a heat dissipation substrate for electronic-parts loading according to claim 
5 which bent the part at least inside the appearance of the really fabricated Plastic solid of the 
compound insulating material of high temperature conductivity, and was used as the terminal. 
[Claim 7] In the approach of manufacturing the heat dissipation substrate which holds the metal plate 
pierced in the shape of [ predetermined ] a circuit pattern to metal mold, and really fabricates it by 
the compound insulating material of high temperature conductivity The element-placement side side 
of said metal plate in the cavity of said metal mold exposes an element-placement part at least, and is 
held by the height of the configuration in which components receipt is possible. It holds by the 
height which carries out movable about the radiator by the side of the heat sinking plane of said 
metal plate by which external is carried out at least, and the circuit pattern which needs an insulation. 
It is the manufacture approach of the heat dissipation substrate for electronic-parts loading which is 
made to move said height which carries out movable at the same time the compound insulating 
material of said high temperature conductivity carries out the completion of restoration into the 
cavity of metal mold, and is really fabricated so that the required circuit pattern of said insulation 
may not be exposed to a heat sinking plane side. 

[Claim 8] The manufacture approach of the heat-dissipation substrate for electronic-parts loading 
according to claim 7 of having changed partially the thickness of an insulating layer which holds the 
metal plate pierced in the shape of [ predetermined ] a circuit pattern to metal mold, performs level 
difference processing in the approach of manufacturing the heat-dissipation substrate really 
fabricated by the compound insulating material of high-temperature conductivity, to some metal 
plates [ at least ] pierced in the shape of [ said / predetermined ] a circuit pattern, really fabricates by 
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the compound insulating material of said high-temperature conductivity, and consists of composite 
material of said high-temperature conductivity. 

[Claim 9] It is the manufacture approach of the heat dissipation substrate for electronic-parts loading 
according to claim 7 which formed recessing inside the outcrop of said element-placement part while 
piercing said metal plate in the shape of [ predetermined ] a circuit pattern in the approach of 
manufacturing the heat dissipation substrate which holds the metal plate pierced in the shape of 
[ predetermined ] a circuit pattern to metal mold, and really fabricates it by the compound insulating 
material of high temperature conductivity. 

[Claim 10] The process which pierces a metal plate in the shape of [ predetermined ] a circuit 
pattern, and said metal plate are held in metal mold. The process which slushes the compound 
insulating material of high temperature conductivity fused to this metal mold, and really fabricates 
said metal plate on a substrate by the compound insulating material of said high temperature 
conductivity in the condition of having exposed the element-placement part at least, The 
manufacture approach of the heat dissipation substrate for electronic-parts loading which serves as a 
process which connects components to the really [ said ] fabricated substrate electrically, and a 
process which bends said some of metal plates and is processed into a terminal according to a wrap 
process in said component with a case or resin. 

[Claim 11] The manufacture approach of the heat dissipation substrate for electronic-parts loading 
which puts, heats and solders the heat dissipation substrate which has arranged solder and 
components to said foil body front face of the heating means constituted by the foil body arranged on 
the front face of at least one or more liquid tubs by which the temperature control was carried out, 
and said liquid tub. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heat dissipation substrate for electronic-parts 
loading carrying a power semi-conductor, various electronic parts, etc. which are used for the 
electronic-circuitry module which treats large power like an inverter circuit or a power circuit, and 
its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, as for the electronic circuitry which treats large power 
like an inverter circuit or a power circuit, the modularization is progressing with the miniaturization 
of a device. In order to attain the modularization of this power electronic circuitry, it is an important 
technical problem how heat is radiated in generation of heat by loss of the power semi-conductor by 
which high density assembly was carried out. By etching lamination and this conductive foil into this 
kind of electronic-circuitry module for conductive foil through a thin insulator layer on the front face 
on a metal support plate conventionally, the substrate (a metal base substrate is called below) which 
forms a circuit pattern was used, a power semi-conductor and various electronic parts were carried in 
this, and the circuit was formed. 

[0003] Drawing 16 and drawing 17 explain this conventional electronic-circuitry module. Drawing 
16 and drawing 17 show the electronic-circuitry module using the conventional ******_su 
substrate. According to this drawing, 91 is a metal support plate and electronic parts with which an 
insulator layer and 93 contain conductive foil and, as for 92, 94 contains a power semi-conductor. 
Conductive foil 93 is stretched by the metal support plate 91 through the insulator layer 92. This 
conductive foil 93 is formed in the shape of a circuit pattern of etching, carries electronic parts 94 in 
this, and constitutes a circuit. 95 is an external connection terminal and is carried like electronic parts 
94. Generation of heat with electronic parts 94 is told to the metal support plate 91 through the 
insulator layer 92. A bus bar for 96 to reduce wiring resistance of a pattern and 97 are radiators, and 
they are used in order to compensate heat dissipation, when heat dissipation of only the metal 
support plate 91 is inadequate. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
configuration, in order to form a circuit pattern by etching, thin things, such as 35 micrometers and 
70 micrometers, are used for conductive foil 93, and in case a power circuit where a high current 
flows is constituted, the wiring resistance poses a problem. For this reason, the bus bar 96 is mounted 
in the part which there are many currents and flows at the substrate. Moreover, the heat dissipation 
property of this metal base substrate is determined by the insulator layer 92 formed between the 
metal support plate 91 and conductive foil 93, and this kind of insulator layer 92 is formed by 
spreading of an epoxy resin, and generally, in order to improve a heat dissipation property, it is 
fabricated thinly. For this reason, since the distributed capacity generated between that an insulating 
property is not made highly, and conductive foil 93 and the metal support plate 91 became large, the 
technical problem that RF-ization of a circuit was checked or it was easy to spread a noise through 
the metal support plate 91 occurred. Furthermore, the external connection terminal 95 in the case of 
constituting a module needed to be mounted in the substrate by another parts, and it also had the 
technical problem that positioning of two or more external connection terminals was difficult. 
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[0005] Reduction of the distributed capacity of the circuit pattern used as the reduction of wiring 
resistance and the cause of a noise which become important [ this invention ] when the electronic 
circuitry of large power is constituted at the same time it solves the above-mentioned conventional 
technical problem and improves both the heat dissipation property which is a property with an 
important heat dissipation substrate, and an insulating property is attained. It is the possible heat 
dissipation substrate of the spacial configuration which can unify an external connection terminal 
etc., and aims at offering the heat dissipation substrate for electronic-parts loading easily realizable 
moreover, and its manufacture approach. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention pierces a metal plate in the shape of [ predetermined ] a circuit pattern, where an element- 
placement part is exposed at least by the compound insulating material of high temperature 
conductivity, it really fabricates this metal plate, and constitutes a heat dissipation substrate. 
[0007] Since a circuit pattern is a metal plate, wiring resistance is low with a natural thing, and it is 
suitable for the high current circuit with this configuration. Moreover, once thermal diffusion of the 
generation of heat of the components mounted in this substrate is carried out by the metal plate, since 
heat dissipation nature consists of compound insulating materials of high temperature conductivity 
good in order to radiate heat by the compound insulating material of high temperature conductivity, 
since an insulating layer is made thickly, its insulation improves, and it is that the distributed 
capacity between patterns can also be reduced. Furthermore, since a metal plate is pierced and really 
fabricates the compound insulating material of high temperature conductivity to this using 
processing, it can be carried out easily, and with the conventional heat dissipation substrate, the 
difficult three-dimensional structure of it also becomes possible. 
[0008] 

[Embodiment of the Invention] Invention of this invention according to claim 1 is constituted by the 
metal plate and the compound insulating material of high temperature conductivity which were 
pierced in the shape of [ predetermined ] a circuit pattern. Since it radiates heat by the insulating 
material of high temperature conductivity after carrying out thermal diffusion of the compound 
insulating material of said high temperature conductivity with said metal plate by having really 
formed said metal plate where [ of this metal plate ] an element-placement part is exposed at least, 
While heat dissipation nature becomes good, the distributed capacity of said circuit pattern can also 
be reduced. 

[0009] Invention of this invention according to claim 2 constitutes the cavity in which components 
receipt is possible by the compound insulating material according to claim 1, and makes positioning 
of the electronic parts to carry easy. 

[0010] Invention of this invention according to claim 3 prepares a height in the perimeter of a front 
face of the heat dissipation substrate for electronic-parts loading by the compound insulating 
material according to claim 1, and can form very easily the improvement in on the strength of a 
substrate, and the fitting section with a case. 

[001 1] While invention of this invention according to claim 4 pierces a metal plate according to 

claim 1 in the shape of [ predetermined ] a circuit pattern, bend it at least to a part, it performs 

processing or spinning, is made to project rather than the flat surface of said metal plate, and it 

enables improvement in on the strength of a heat dissipation substrate with a metal plate. 

[0012] Invention of this invention according to claim 5 uses some of metal plates according to claim 

1 as a terminal, and does not have the need of preparing a terminal area separately. 

[0013] Invention of this invention according to claim 6 bends the part at least inside the appearance 

of the Plastic solid of the compound insulating material of high temperature conductivity which 

really fabricated the metal plate according to claim 5, considers as a terminal, secures the creeping 

distance with the chassis and radiator which are connected to a rear face, and raises the withstand 

voltage from a circuit. 

[0014] In the approach of manufacturing the heat dissipation substrate which invention of this 
invention according to claim 7 holds the metal plate pierced in the shape of [ predetermined ] a 
circuit pattern to metal mold, and is really fabricated by the compound insulating material of high 
temperature conductivity The element-placement side side of said metal plate in the cavity of said 
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metal mold exposes an element-placement part at least, and is held by the height of the configuration 
in which components receipt is possible. It holds by the height which carries out movable about the 
radiator by the side of the heat sinking plane of said metal plate by which external is carried out at 
least, and the circuit pattern which needs an insulation. Said height which carries out movable can be 
moved while the compound insulating material of said high temperature conductivity carries out the 
completion of restoration into the cavity of metal mold, and the required circuit pattern of said 
insulation is really fabricated so that it may not expose to a heat sinking plane side, it is very efficient 
and can manufacture the heat dissipation substrate for electronic-parts loading. 
[0015] In the approach of manufacturing the heat dissipation substrate which invention of this 
invention according to claim 8 holds the metal plate pierced in the shape of [ of claim 7 / 
predetermined ] a circuit pattern to metal mold, and is really fabricated by the compound insulating 
material of high temperature conductivity Level difference processing is performed to some metal 
plates [ at least ] pierced in the shape of [ said / predetermined ] a circuit pattern. It really fabricates 
by the compound insulating material of said high temperature conductivity, and the thickness of an 
insulating layer it is thin from the composite material of said high temperature conductivity is 
changed partially, the heat dissipation property of components that exoergic components are 
arranged can be raised, or improvement in substrate reinforcement can be aimed at. 
[0016] Holding the metal plate which pierced invention of this invention according to claim 9 in the 
shape of [ of claim 7 / predetermined ] a circuit pattern to metal mold, in the approach of 
manufacturing the heat dissipation substrate really fabricated by the compound insulating material of 
high temperature conductivity, said metal plate forms recessing inside the outcrop of an element- 
placement part while piercing it in the shape of [ predetermined ] a circuit pattern, and it prevents 
invasion of the compound insulating material at the time of shaping to exposed circles. 
[0017] The process at which invention of this invention according to claim 10 pierces a metal plate 
in the shape of [ predetermined ] a circuit pattern, The process which holds said metal plate in metal 
mold, slushes the compound insulating material of high temperature conductivity fused to this metal 
mold, and really fabricates said metal plate on a substrate by the compound insulating material of 
said high temperature conductivity in the condition of having exposed the element-placement part at 
least, The process which connects components to the really [ said ] fabricated substrate electrically, 
the process which bends said some of metal plates and is processed into a terminal, and a case or 
resin constitutes said component from a wrap process, and the heat dissipation substrate for 
electronic-parts loading in which electronic parts were carried efficiently can be manufactured. 
[0018] Invention of this invention according to claim 1 1 improves adhesion with a heat dissipation 
substrate while it puts, heats and solders the heat dissipation substrate which has arranged solder and 
components to said foil body front face of the heating means constituted by the foil body arranged on 
the front face of at least one or more liquid tubs by which the temperature control was carried out, 
and said liquid tub and prevents adhesion of the charge of sap-wood in a liquid tub by the foil body. 
[0019] Hereafter, drawing 1 - drawing 15 explain the gestalt of 1 operation of this invention. 
(Gestalt 1 of operation) Drawing 1 and drawing 2 are drawings showing the heat dissipation 
substrate for electronic-parts loading of the gestalt of the 1st operation, drawing 1 is a perspective 
view and drawing 2 is a sectional view. In drawing 1 , 1 is the metal plate pierced in the shape of a 
circuit pattern, and can be easily realized by using a press machine as a means to be desirable as for a 
copper plate with thermal conductivity and conductivity good as a metal plate 1, to pierce in the 
shape of a circuit pattern, and to process it. 2 is the compound insulating material of high 
temperature conductivity, and this is the ingredient which can perform insert molding of a metal 
plate 1 by injection molding or transfer molding. The thermosetting epoxy resin which has high 
thermal resistance so that soldering of electronic parts may be possible as a resin ingredient of the 
base Or thermoplastic polyphenylene sulfide, a liquid crystal polymer, Either or such mixture of 
polystyrene and nylon are used. Oxidation aluminum, nitriding aluminum which have insulation and 
high temperature conductivity into this base resin ingredient, The mixture chosen from the inside of 
magnesium oxide, boron nitride, a zinc oxide, a silica, a titania, a spinel, or these Titanium, It is the 
compound insulating material which kneaded the bulking agent which makes a subject the fine- 
particles filler and fibrous fillers, such as glass and a whisker, which carried out surface treatment by 
coupling agents, such as a silane, and raised thermal conductivity and reinforcement. 
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[0020] A cavity for the outcrop of the metal plate 1 for the electronic parts with which 3 was carried 
in the heat dissipation substrate, and 4 to connect electronic parts 3 electrically, and 5 to carry 
electronic parts 3, and 6 are the terminal areas which used the metal plate 1 . In drawing 2 , 7 is an 
external radiator used only with a heat dissipation substrate when heat dissipation is not enough. 
Where the loading part of electronic parts 3 is exposed, unification shaping of the metal plate 1 
pierced in the shape of a circuit pattern by such compound insulating material 2 of high temperature 
conductivity is carried out. 

[0021] Since the heat dissipation substrate constituted as mentioned above is the metal plate 1 into 
which the circuit pattern pierced and was processed, its wiring resistance is low, and after thermal 
diffusion is carried out by the metal plate 1 pierced in the shape of a circuit pattern, since generation 
of heat of the mounted electronic parts 3 radiates heat by the compound insulating material 2 of high 
temperature conductivity, it is excellent in the heat dissipation property. Moreover, when using the 
external radiator 7, since the insulating layer is thick, an insulating property is that it is good and the 
distributed capacity between patterns can also be reduced. Furthermore the component-mounting 
part of a metal plate 1 is exposed, and while positioning of components becomes easy by constituting 
the cavity 5 for loading by the compound insulating material 2 of high temperature conductivity, the 
resist for prevention of a solder bridge becomes unnecessary. 

[0022] Moreover, since the mold of the metal plate 1 is carried out by the compound insulating 
material 2 of high temperature conductivity, while its degree of adhesion improves, it has an 
advantage on the substrate configuration that the camber of the substrate accompanying contraction 
of the resin after shaping is reduced since the compound insulating material 2 of high temperature 
conductivity is arranged at the both sides of a metal plate 1. Although the circuit pattern formed in 
the further conventional substrate front face needed to secure the predetermined creeping distance 
for the insulating reservation between patterns, since a circuit pattern is embedded at the compound 
insulating material 2 of high temperature conductivity, according to this configuration, it becomes 
possible [ also narrowing pattern spacing ]. 

[0023] Drawing 3 and the example which has improved in the gestalt of the 1st operation to drawing 
4 are shown. Drawing 3 shows the example which formed the height 8 of the shape of a frame by the 
compound insulating material 2 of high temperature conductivity in the front face of a heat 
dissipation substrate. By constituting such a height 8, it is also possible to give various functions 
called the configuration of the fitting section with reservation, a case, etc. of the creeping distance 
required for the improvement in on the strength and an insulation of a heat dissipation substrate, and, 
moreover, metal mold can attain these configurations easily. 

[0024] Drawing 4 shows the example which bent to the metal plate 1 and formed the processing 
section 9. Such bending processing and spinning can perform improvement in on the strength of a 
heat dissipation substrate. Moreover, it is also possible to give the positioning function of electronic 
parts 3 also by processing of such a metal plate 1. The metal mold of a press can also constitute 
processing of this kind in formation and coincidence of a circuit pattern. Thus, the heat dissipation 
substrate of this configuration can realize difficult three-dimensional processing easily in the 
conventional heat dissipation substrate. 

[0025] In addition, the thickness of the copper plate as a metal plate 1 has 1.0 desirablemm or less, 
when the workability in the case of 0.5mm or more being desirable and carrying out pattern 
formation with metal mold using a press machine, if the reinforcement when constituting the thermal 
diffusion effectiveness and a terminal is taken into consideration is taken into consideration, 
moreover - the component side of a copper plate is good in soldering nature by plating — it can 
carry out — a base — melanism — the adhesion with the compound insulating material 2 of the metal 
plate 1 and high temperature conductivity in damaging a front face by processing or blasting 
processing improves. Since the compound insulating material 2 of high temperature conductivity 
really enters even into said hole processing section by performing hole processing partially at the 
time of shaping when the pattern area of a metal plate 1 is still larger, adhesion is further improvable. 

[0026] (Gestalt 2 of operation) It explains, really referring to a drawing about the shaping approach 
as a gestalt of operation of the 2nd of this invention below. Drawing 5 and drawing 6 are the 
sectional views showing the one shaping approach of (the gestalt 1 operation). In drawing 5 , the 
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metal plate which pierced 1 in the shape of a circuit pattern, and 1 1 The 1st metal mold, The cavity 
which prepared 12 in the 2nd metal mold and prepared 13 in the 1st metal mold 1 1 and 2nd metal 
mold 12, A height for a height for 14 to fix the metal plate 1 formed in the 1st metal mold 1 1 and 15 
to fix the metal plate 1 formed in the 2nd metal mold 12, the notching section which prepared 16 in 
the point of a height 15, and 17 are the springs for holding the condition that the height 15 projected 
from the 2nd metal mold 12. In drawing 6 , 2 is the compound insulating material of high 
temperature conductivity slushed into the cavity 13. 

[0027] The one shaping approach using the metal mold constituted as mentioned above is explained 
concretely. A metal plate 1 is held within a cavity 13 by the height 14 prepared in the 1st metal mold 
1 1, and the height 15 prepared in the 2nd metal mold 12. A metal plate 1 and one shaping of the 
compound insulating material 2 of high temperature conductivity are attained by slushing the 
compound insulating material 2 of high temperature conductivity fused to the cavity 13 in this 
condition. By considering as the configuration which can components contain a height 14 here, some 
metal plates 1 are exposed and the cavity 13 in which components receipt is possible can be 
constituted in the Plastic solid of the compound insulating material 2 of high temperature 
conductivity. Moreover, a pressure is added and a height 15 is depressed, after the compound 
insulating material 2 of high temperature conductivity fused in the notching section 16 prepared in 
the point carries out the completion of restoration into a cavity 13. Since the compound insulating 
material 2 of high temperature conductivity of the thickness according to the movement magnitude 
of a height 15 is arranged by this at a metal plate 1, a metal plate 1 is not exposed to this field. 
[0028] In addition, the height 15 is possible also for making it slide more mechanically than the 
exterior, and becomes unnecessary [ the notching section 16 ] at this time. 
[0029] Drawing 7 , drawing 8 , and drawing 9 are the sectional views showing the example 
improved about the above-mentioned one shaping approach. When the number same about the same 
thing as drawing 5 and drawing 6 is attached in drawing 7 , drawing 8 , and drawing 9 and the 
explanation is omitted and explained, a different point from drawing 5 in drawing 7 is in the point of 
having formed the level difference processing section 18 in the metal plate 1. The insulating layer 
formed in the rear face of a metal plate 1 of the compound insulating material 2 of high temperature 
conductivity has 0.4mm or more more desirable than the insulating property and resin reinforcement. 
However, substrate reinforcement becomes weak while it is difficult for you to make it filled up with 
the compound insulating material 2 of high temperature conductivity which became high [ viscosity ] 
by addition of a bulking agent, when all the rear faces of a metal plate 1 are set to 0.4mm. Moreover, 
since a heat dissipation property will get worse if said insulating layer is thickened, it has the 
technical problem of the repulsion of wanting to make it thin as much as possible. Then, the level 
difference processing section 18 is formed in the pattern section of the metal plate 1 with which 
exoergic components are arranged at least, and the insulating layer of the rear face of this level 
difference processing section 18 is set to 0.4mm. Moreover, less than 0.4mm, then said insulating 
layer can set to 0.4mm or more the height of the notching section 16 prepared in the point of a height 
15 in all fields. It excels in a heat dissipation property and an insulating property by the above 
configuration, moreover substrate reinforcement is improved, and one shaping of the heat dissipation 
substrate excellent in the moldability can be attained. In this case, reduction of distributed capacity is 
still attained. 

[0030] In addition, if the minimum value of an insulating bed depth is set up between 0.4mm and 
0.6mm, a heat dissipation property will only deteriorate more than in this satisfactory in an insulating 
property and a moldability. Moreover, an insulating layer can be formed easily, without making the 
exposure of a metal plate 1 generate weld flash by arranging the gate section for slushing the 
compound insulating material 2 into the lower part of the part which made the insulating layer thin 
by said level difference processing. 

[0031] It is to differ from drawing 6 in drawing 8 in the point of having formed the height 19 fixed to 
the 2nd metal mold 12. A height 19 is formed in the rear face of the pattern section of the metal plate 
1 with which exoergic components are arranged at least, and makes thin the insulating layer formed 
of the compound insulating material 2 of high temperature conductivity of this part, and the 
effectiveness of it is the same as that of the case of drawing 7 . although a different point from 
drawing 7 needs to attach the same projection as a height 19 to an external radiator, level difference 
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processing of a metal plate 1 should abolish it — even when a camber is in a heat dissipation 
substrate ****** and by making the projection of a radiator higher than a height 19, there is the 
description that the degree of adhesion of this part becomes good. 

[0032] Differing from drawing 5 in drawing 9 is the point which formed the slot 20 in the metal plate 
1 . A slot 20 is formed in the perimeter of the inside of the outcrop of a metal plate 1 in the part which 
touches the height 14 prepared in the 1st metal mold 11. When a cavity 13 is filled up with the 
compound insulating material 2 of high temperature conductivity by this slot 20 and weld flash 
occurs between a metal plate 1 and a height 14, since weld flash is stopped in this slot 20, weld flash 
does not reach to the outcrop of a metal plate 1 . 

[0033] (Gestalt 3 of operation) Drawing 10 - drawing 15 explain the gestalt of operation of the 3rd of 
this invention below. Drawing 10 to drawing 15 is drawing for every production process of a heat 
dissipation substrate which carried the electronic parts which constitute a DC-DC converter as a 
gestalt of operation of the 3rd of this invention. 

[0034] As first shown in drawing 10 , a metal plate 1 forms the predetermined circuit pattern which 
pierced and was united with the outer frame frame with processing. 22 is a bis-seat for fixing a heat 
dissipation substrate to a chassis or a radiator, and in case this bis-seat 22 pierces a metal plate 1, it is 
what was processed into coincidence, and it has performed level difference processing so that this 
base may moreover turn into a base of a heat dissipation substrate, and the same field. The metal 
plate 1 uses the copper plate of 0.5mm thickness as an ingredient [ solder / it / and ] with good 
thermal conductivity here. 

[0035] Next, as shown in drawing 1 1 , a metal plate 1 is really fabricated on a heat dissipation 
substrate by the compound insulating material 2 of high temperature conductivity. It considered as 
the insert molding method by injection molding or transfer molding which slushes the compound 
insulating material 2 of high temperature conductivity which really fused [ fixed in the metal mold 
which has the cavity of a substrate configuration ] the metal plate 1 in metal mold in the condition as 
the approach of shaping. An element-placement part prepares a height in metal mold, and forms the 
cavity 5 for carrying the outcrop 4 and electronic parts 3 of a metal plate 1 for connecting electronic 
parts 3 electrically by fixing a metal plate 1 by this height. In drawing 1 1 , hatching shows the 
outcrop 4. Moreover, the terminal area 6 is reducing the touching area with the compound insulating 
material 2 of high temperature conductivity by fixing the top face and side face at the time of 
shaping, so that metal mold may be touched. 

[0036] Next, it arranges to the cavity 5 which formed electronic parts 3 in the heat dissipation 
substrate as shown in drawing 12 , and connects with an outcrop 4 electrically. Soldering is 
performing as the electrical installation approach of electronic parts 3. Since the front face is not flat, 
this heat dissipation substrate has the approach of arranging the method of application by the 
dispenser, the method of application by imprint, and tabular solder as a configuration method of 
solder etc. The process which puts, heats and solders the heat dissipation substrate which has 
arranged solder and electronic parts 3 to the front face of said foil body 32 of the heating means 
constituted by the foil body 32 arranged on the front face of the liquid tub 3 1 in which the 
temperature control was carried out by the heat source 30, and said liquid tub 3 1 is used. A foil body 
32 is used in order to improve adhesion with a heat dissipation substrate, while preventing that the 
ingredient of the liquid tub 31 adheres to a heat dissipation substrate. High heatproof plastic film, 
such as polyimide and Teflon, is arranged as a foil body 32 on the front face of the liquid tub 31 
using molten metal, such as oil or solder specifically controlled to predetermined temperature, and a 
heat dissipation substrate is put, heated and soldered on this. 

[0037] Although in the case of a reflow using a gaseous phase time amount will be taken before the 
large heat dissipation substrate of heat capacity reaches predetermined temperature, and excessive 
heat stress joins electronic parts 3 and the insulating composite material 2 of high temperature 
conductivity, since it is not heated by the electronic parts 3 on a heat dissipation substrate and a 
substrate beyond the temperature of the liquid tub 31 according to this approach, the heat stress to 
the compound insulating material 2 and electronic parts 3 of high temperature conductivity which 
constitute a heat dissipation substrate can be reduced sharply. Moreover, since the thermal 
conductivity of the substrate itself is excellent, heat transfer to solder is quick and soldering time 
amount can be shortened. It enables soldering time amount to shorten the liquid tub 31 further by 
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preheating in one tub as two tubs furthermore. 

[0038] In addition, it cannot be overemphasized that the effectiveness that this soldering method of 
construction is the same also at heat dissipation substrates, such as a metal pace substrate and an 
alumina substrate, is acquired. 

[0039] Next, as shown in drawing 13 , the outer frame frame of a metal plate 1 is separated, and a 
circuit pattern is made independent. It is also possible to perform the electric trial of a circuit in this 
condition. The bending lifting of a terminal area 6 is performed after that. At this time, the bending 
lifting section of a terminal area 6 is taken as the inside [ appearance / of a heat dissipation 
substrate ]. Beforehand, since this terminal area 6 is reducing the area which the compound 
insulating material 2 of high temperature conductivity touches with metal mold, exfoliation is easy 
the terminal area, and since the terminal area 6 which moreover has more than one is uniting with the 
compound insulating material 2 of high temperature conductivity, that positioning is easy for it. 
Moreover, since the creeping distance with the chassis and radiator which are connected to a rear 
face by starting a terminal area 6 inside an appearance is securable, it becomes possible to improve 
the withstand voltage from a circuit. 

[0040] Next, as shown in drawing 14 , mold or casing is performed so that electronic parts 3 may be 
covered, where a part of terminal area 6 is exposed. 

[0041] Drawing 15 is the perspective view of a heat dissipation substrate which changed the 
configuration of the metal plate 1 of drawing 11 , and the compound insulating material 2 of high 
temperature conductivity. Different points from drawing 1 1 in drawing 15 are the point that the heat 
dissipation substrate really fabricated the terminal area 6 which has more than one by the 
independent compound insulating material 2, and a point which has arranged the metal plate 1 
alternately so that it may become predetermined spacing. 

[0042] The compound insulating material Plastic solid with which 41 unifies a terminal area 6 in 
drawing 1 5 , and 42 are the opposite sections of a metal plate 1. It becomes it is possible to improve 
the relative-position precision and terminal reinforcement of a terminal area 6 with compound 
insulating material Plastic solid 41 , and possible to specify distance with the heat dissipation 
substrate at the time of moreover inserting another substrate in a terminal. The opposite section 42 of 
a metal plate 1 can be improved in the reinforcement of a heat dissipation substrate in the condition 
of having insulated. 
[0043] 

[Effect of the Invention] As mentioned above, the heat dissipation substrate for electronic-parts 
loading of this invention pierces a metal plate in the shape of [ predetermined ] an arrangement 
pattern, and since this metal plate is really fabricated where an element-placement part is exposed at 
least by the compound insulating material of high temperature conductivity, it is constituted from it, 
and a circuit pattern is a metal plate, wiring resistance is low with a natural thing, and it is suitable 
for the high current circuit. 

[0044] Moreover, once thermal diffusion of the generation of heat of the electronic parts mounted in 
this substrate is carried out by the metal plate, when attaching an external radiator in this substrate, 
the thermal resistance between said exoergic components and radiators is low [ in order to radiate 
heat by the compound insulating material of high temperature conductivity, heat dissipation nature is 
good, and ]. Since the insulating layer constituted from a compound insulating material of said high 
temperature conductivity by the improvement of this heat dissipation nature is made thickly, its 
insulation improves, and it is that the distributed capacity between patterns can also be reduced. 
Furthermore, since a metal plate is pierced and really fabricates the compound insulating material of 
high temperature conductivity to this using processing, it can be carried out easily, and with the 
conventional heat dissipation substrate, the difficult three-dimensional structure of it also becomes 
possible. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the heat dissipation substrate for electronic-parts loading of the 
gestalt of 1 operation of this invention 
[Drawing 2] This sectional side elevation 

[Drawing 3] The perspective view in the condition of having arranged these electronic parts 

[Drawing 4] The perspective view of the metal plate which is this important section 

[Drawing 5] The sectional side elevation showing the manufacture approach of the heat dissipation 

substrate for electronic-parts loading of the gestalt other operations of this invention 

[Drawing 6] The sectional side elevation of the shaping condition at the time of restoration of this 

compound insulating material 

[Drawing 7] The sectional side elevation of this example of an improvement 

[Drawing 8] The sectional side elevation explaining the shaping condition of this example of an 

improvement 

[Drawing 9] The sectional side elevation explaining the shaping condition of this example of an 
improvement 

[Drawing 10] The perspective view of the metal plate of the important section of the gestalt of other 
operations of this invention 

[Drawing 11] The perspective view in the condition of having really fabricated by the compound 
insulating material which is this important section 

[Drawing 12] The sectional side elevation explaining the wearing condition of these electronic parts 
[Drawing 13] The perspective view of the substrate for electronic-parts loading which cut this metal 
plate and bent the terminal 

[Drawing 14] The perspective view in the condition of having carried out mold shaping except for 
this terminal area 

[Drawing 15] The perspective view in the condition of having really fabricated by the compound 

insulating material which is the important section of this example of an improvement 

[Drawing 16] The perspective view of the conventional heat dissipation substrate for electronic-parts 

loading 

[Drawing 17] This sectional side elevation 
[Description of Notations] 

1 Metal Plate 

2 Compound Insulating Material 

3 Electronic Parts 

4 Outcrop 

5 Cavity 

6 Terminal Area 

8 Height 

9 Bending Section 

11 1st Metal Mold 

12 2nd Metal Mold 

13 Cavity 

14 Height 
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15 Height 

16 Notching Section 

17 Spring 

18 Level Difference Processing Section 

19 Height 

20 Slot 

22 Bis-Seat 

30 Heat Source 

31 Liquid Tub 

32 Foil Body 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 9] 
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[Drawing 10] 




[Drawing 12] 




[Drawing 13] 
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[Drawing 17] 
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